CR I Containing Improved Slot Shape of Shadow .Mask 



BACKGROUND OF THE INVENTION 



1 . Fic^kl oF Ihc^ InvcMilion 

The present invention relates to a CRT(Catliode Ray Tube), and more particularly, to 
a CRT in which lengths of vertical a\es(Y-axes) of outermost row slots of a loiiu side of a 
shadow mask, slots adjacent to the outermost row slots in a central direction ol^lhe shadow 
mask and slots adjacent to the adjacent slots in a central direction of the shadow mask are 



10 slot, thereby providing a visually stable screen. 

2. Descrii)ti()n of the Reflated Art 

As shown in FIG. 1, a conventional CRT(Cathode Ray Tube) includes a Huorescent 
surface 4 of R, G and B colors coated on an inner surface thereof a panel 1 ha\ ing a front 

IT; surface on which an explosion-proof glass is fixed, a funnel 2 fused on a lear end of the 
panel, an electron gun 3 inserted into a neck part 12 of the funnel and emiuing electron 
beams 10, a shadow mask 5 mounted on an inner surface of the panel in a regular interval 
and having a plurality ol^ holes for passmg the electron beams, a fiaiiic fixing and 
supporting the shadow mask foi- maintaining the shadow mask in the regular luiciAal Irom 

20 the inner surface of the panel, an inner shield 1 1 for shielding the (^R'i lioi lo be much 
effected by the earth magnetism, and a reinforcing band 7 mounted on the CiiCLinilcrcncc of 
a side part of the panel for preventing the extei nal shock 

' iiiaicaics a spring 




As shown in FIG. 2, the shadow mask includes an etVective siutace 1."^ liaving a 
plurahty of round or oval holes for passing electron beams 10 emitted tVoni ihc electron yun 
3, and a skirt part 14 etched partially and having a prescribed length for welding the frame 
supporting the shadow mask. 
Tj fig. 3 illustrates a conventional shadow mask. When the eleciron beams 10 

emitted from the electron gun 3 pass the holes formed in the effective surtace 13 of the 
shadow mask and strike the fluorescent surface 4 coated on the panel L a plLii alilN' of slots 
15 of a fixed size are arranged horizontally and vertically in regular intervals lo maintain the 
electron beams 10 in regular intervals, and bridges (3) are fonv.ed between {he adjacent 

10 slots 15 in regular intervals to maintain the intensity after forming the shadow mask 

The conventional CRT having the above structure has the inner suriace of the panel 
not in flat type but having a curvature and also the shadow mask has a cuixaiuie. So, to 
form the effective surface into a flat rectangle shape when a user sees a screen, shapes of 
long and short sides of the effective surface of the shadow mask arc calculated 

1;! geometrically and manufactured in the form of a pin or a barrel. 

However, it is not ditTicult to manufacture the short side of the shadow mask into a 
desired shape even though a horizontal interval (Ph) of the slots 15 is chanuecL bm it is very 
difficult to manufacture the long side of the shadow mask by changing a \criical interval 
(Pv) due to vertical w a\ e patterns, 

20 Therefore, lengths of a vertical axis direction (Y-axis) of the oulenno^l low slots oi^ 

the long side of the shadow mask are made to differ according to the effecnx e surtace. 
Thereby, because a shape of a long side end of the scieen formed cIui iiil: an exposure 



deteriorating the grade of the screen. 

Referring to the drawings, the above problems will be described in more detail 

follows. 



i.e., a vertical axis direction, are formed in the conve.xo-concave shape, the shape' of the end 
of the vertical axis direction of the screen formed during the exposure process is the 
convexo-concave form as shown in FIG. 5. In the exposure process of ihe color Cirf, an 
exposure device performs the exposure operation in the vertical axis dircciion to form 



10 prescribed size, the light passing the slots of the shadow mask having the convexo-concave 
shape forms the graphite stripes of the same shape on the inner surface ol^ the panel, and 
thereby the end of the effective surface of the screen has the convexo-conca\ c shape during 
the luminescence of the screen. To remove the convexo-concave shape ol' the end of the 
effective surface, non-luminescent material must be coated on the stripes formed during the 

IT) exposure process. 

As shown in FIG. 4b, when the bridges between the outermost row slots of the 
vertical axis direction of the shadow mask and slots adjacent to the outermost row slots are 
removed and the slots are connected to the end of the effective surface and exposed, the 
screen can have the effective surface of straight line without the coin c\o-co!ica\ c shape. 
20 However, as described later, the outermost row slots of the vertical axis direction of the 
shadow mask, in which the outermost row slots and the slots adjacent to the outermost row 
slots are connected and expanded, have a larger shadow mask transnnssiv !i\ !nask than 



First, as shown in FIG. 4a, when the outermost row slots formed alon- the long side. 



graphite stripes on the inner surface of the panel. T!' 




the end of the effective surface of the screen according to a diilerenco in bnuhiness of the 
electron beams between the outermost row slots arranged in tlie \ eitical axis direction ol'the 
shadow mask and connected and the adjacent slots during the limiinesccncc the screen by 
the electron beams, 

.) 

Shadow Mask Transmissivity 

^ area of slot / (horizontal interval of slots ■ vertical interval of slois) 
Shadow Mask Transmissivity in case of connecting the outermost row slots and the 
adjacent slots 

10 ^ (area of outermost row slots + area of the adjacent slots + area of bridges) 

/ (horizontal interval of slot >^ vertical interval of slot) 

When the bridges between the outermost i^ow slots and slots positioned underneath 
the outermost row slots, which are located in the vertical axis direction of the shadow mask, 
IT) are removed and the slots are connected to the end of the etTective surface thereof, the 
portion where the slots are connected becomes lower in shadow mask iiuciisity than a 
portion where the slots are not connected, when a curved surface of the etVccii\e surface of 
the shadow mask is formed, thereby causing a droop of the slots alter the toi inin^ pi ocess of 
the shadow mask. 

v() Moreover, if the slots of the same row number are formed in an cut li e area from the 

center of the shadow mask toward the periphery of the shadow mask b\ cliangmg the 
vertical interval of the slots, \ ertical wave patterns may be formed on ihc nliccii due to an 



• # 



SUMMARY Ol THK INV EN HON 

It is, therefore, an object of the present invention to prov ide a C1< ! ((\ulKHie Ray 
Tube) capable of preventing a formation of a convexo-concave shape on iippci and lower 
;> portions of a screen during the luminescence of the screen by maiiittiiniiig lengths of 
outermost row slots arranged in a vertical axis direction of a shadow mask, .siols adjacent to 
the outermost row slots in a central direction of the shadow mask and slots adjacent to the 
adjacent slots in a central direction of the shadow mask in the range of 70^ o 1 lO^^o of a 
length of a vertical axis (Y-axis) of a perfect slots 

10 It is another object of the present invention to provide a coloi" capable of 

removing continuous white spots generated on an end of an effective surlacc b\ removing 
bridges between the outermost row slots arranged in the vertical axis diicction of the 
shadow mask and slots arranged underneath the outermost row slots and b> connecting the 
slots to the end of the effective surface and stains of a periphery of the sci ecn generated by 

IT; short slots, thereby providing a visually stable screen. 

To achieve the above objects, the present invention provides a colov CR l including a 
panel having a luminescent screen on an inner surface thereof, a funnel connected to the 
panel, an electron gim mounted on a neck part of the funnef the elcciroii lhhi emitting 
electron beams tow-'ard the luminescent screen, a shadow mask disjxiscd in .i li\ed nuerval 

2i) to the luminescent screen formed on the inner surface of the panef the shadox'v mask serving 
to select colors, and a trame fixing and supporting the shadow mask, whertMn the shadow 
mask includes an elTective surface having a plurality of slots and a non-cilcctix e surface 



# # 

mask, second slots being adjacent to the first slots in the vertical axis diieciioiK third slots 
being adjacent to the second slots in the vertical axis direction, and fourth slots being 
adjacent to the third slots in the vertical axis direction; and wherein a length of the vertical 
axis direction of the ilrst slots is in the range of 70% - 1 10% of a length of the vertical axis 
direction of the fourth slots. 

A length of the vertical axis direction of the second slots is in the range oi' 70% 
1 10% of a length of the vertical axis direction of the fourth slots, and a length of the vertical 
axis direction of the third slots is in the range of 70% - 1 10% of a length of the vertical axis 
direction of the fourth slots. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Further objects and advantages of the invention can be more fully understood from 
the following detailed description taken in conjunction with the accompanying diawings in 
which: 

FIG. 1 is a sectional view of a color CRT(cathode Ray Tube); 
FIG. 2 is a perspective view of a shadow mask for the color CRT; 
FIG. 3 is an enlarged view of an effective surface of the shadow mask, 
FIG. 4 is a view showing a shape of a slot of a conventional shadow niaslx, 
FIG. 5 is a view show ing a shape of a screen by the conventional sh^uiow mask, 
FIG. 6 is a view^ showing a shape of a slot according to an embodiment of the 
present invention; 

FIG, 7 is a view showing a shape of a slot according to another emt)odimeni of the 



FIG. 9 is a view comparing the shape of the coinentional seiccii aiul that of the 
screen of the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

The present invention will now be described in detail in connection with preferred 
embodiments with reference to the accompanying drawings, P^or reference, hkc relerence 
characters designate corresponding parts throughout several views. 

In the present invention, slots are formed to have a luminescent bod\ radiated from 
an end of a long side of a shadow mask, not having a convexo-concave shape but having a 
10 straight effective surface. 

As shown in FIG. 6, the long side end of the shadow mask means a portion near to a 
straight line connecting the outermost contours of the eftective surface of the shadow mask 
from coordinates (-Xm, -Ym) to coordinates (Xm, -Ym) and a portion near to straight line 
connecting the outermost contours of the effective surface of the shadow mask from 
15 coordinates (-Xm, Ym) to coordinates (Xm, Ym), when the central cooidi nates of the 
effective surface of the shadow mask are (0, 0) and the diagonal coordinates of the effective 
surface of the shadow mask are (Xm, Ym). 

As shown in FIGS. 6 and 7, outermost row slots ol' slots arranged parallel to a short 

axis, i.e., in a vertical axis direction are designated as first slots (SI LSI 2. S 1 3 and 

20 Sl_n), lengths of Y-axes of the first slots are designated as SI YL Si ^'2. Si ^'3, ^ and 
Sl_Yn, slots adjacent to the first slots in a central direction of the shadow mask are 

first slots and the second siotN die desmnated as li 1 1 . B 1 2. 1^ 1 2v . au.i \i i m 




Furthermore, slots, which are adjacent to the second slots in a ceiiti al direction of the 

shadow mask, are designated as third slots (S3_l, S3 2, S3 3, and S3 n). lengths of Y- 

axes of the third slots are designated as S3_Yl, S3 Y2, S3 Y3, ... , and S3 ^ ir and bridges 
between the second slots and the third slots are designated as B2 1. B2 2. M2 3. , and 
;3 B2 n 

If the lengths of Y-axes (SI Yl, SI Y2, S 1 Y3 and SI ^'n) ()rihc llrsi slots 

(Sl„l, Sl__2, S1^3 , and Sl_n) are more than 70% of those (S2^'L S2 ^ 2. S2 Y3, 

and S2_Yn) of the second slots (S2_^l, S2_2, S2_3, and S2_n), the lengths of Y-axes of 
the first slots are formed without changing as they are. If the lengths o^'^'-axes of the first 

10 slots are less than 70% of those ofthe second slots, the bridges (Bl_l, 1 2. 1^1 3 and 

BI_n) are formed between the first and second slots and the Y-axes ofthe fust and second 
slots are made in the same length. 

At this time, if the lengths ofthe Y-axes ofthe second slots, which arc equal to those 

ofthe first slots, are less than 70% ofthe lengths ofthe Y-axes (S3_Y1, S3 \2. S3 Y3, 

1;3 and S3_Yn) ofthe third slots (S3 1, S3__2, S3^3, . and S3_n), the Y-a\cs ofthe first, 
second and third slots are made in the same length. In this case, the lengths olMhe ^'-axes 
ofthe first, second and third slots are stably formed in the range of 70'' o 1 iO^o ofthe 
lengths ofthe Y-axes of tburth slots, which have a perfect slot shape. 

As shown in FIG. S, the color CR'f having the slots formed h\ the aiH>\e method 
'AO makers a shape ofthe screen uniform without convexo-concave shape, thciel)\ iinrnmizing a 
stepped interval ofthe elfcctive surface ofthe shadow mask. Moreo\ei, ihe color CR'f 
doe^ Tint rhaniie fhr verliea? niUMvat tht.^ slots ^!le^"e^^■ ! ^'c^. '-'^t ' ' --u .1 vv^v^ 

when an area ot" ilie nIoIn is larLicr than an area ot' en CLunl ei ent lal sio;^ : , . ■, :;ieei iiig the 




first and second slots and stains of the periphery of the screen genei atcd b\ tun seciirinLj; tlie 
minimum slot area required for the exposure can be prevented, thereb\ pro\ ichiiL]^ a stable 
screen. 

Additionally, in the slots according to the present invention. bccaiisL- ilic minimum 
T) vertical directional length of tlie tlrst slots is more than 64*^o ol^ the ina\iinttm \ertical 
directional length of the first slots, a difference in shadow mask transmissix ii\ i)cl\veen the 
slots adjacent to each other is reduced, thereby reducing the white spots generated according 
to a difference in brightness of the electron beams. 

As described above, in the present invention, when a user sees the scieen from the 

10 outer surface of the panel of the color CRT, not to form the conve\o-conoa\ e shape on the 
luminescent body radiating at the long side end and to remove the stains on the screen 
generated when the lengths of the outermost row slots are short, the lengths ol'lhe Y-a\es of 
the outermost row slots arranged in the vertical axis direction of the shadow mask, the slots 
adjacent to the outermost row slots in the central direction of the shadow mask and the slots 

IT) adjacent to the adjacent slots to the outermost row slots in the cential diivclion of the 
shadow mask are maintained in the range of 70% - 1 10% of the lengths of the slots having 
the perfect slot shape, thereby minimizing the stepped interval of the elTeciiNc surface of the 
shadow mask by making the shape of the screen uniform w ithout ihc cun\ c\o-conca\ e 
shape, and preventing the vertical wave patterns by not changing the x crlicai nucr\ al of the 

20 slots. Furthermore, by connecting the outermost row slots and the adjaccni slots to the 
outermost row slots, it is prevented that the white slots of the end ol^the cflcciixc suilace are 
(r,M)(M-Mrt'n \^!u'T' ilu' :)M'M '>fMhr larger thaii ih;n 'M^tlte adiai/on; ^m^i- \, ■ 1 m inn:i 1 !\- M 

area of the slots icquiicd loi exposure is not sccui-ed Ihiough ilic .M - -^- cMcels, liic 



present invention can provide tlie stable screen. 

While the present invention has been described with reference U' the particular 
illustrative embodiments, it is not to be restricted by the embodimeniN hui onl\' by the 
appended claims. It is to be appreciated that those skilled in the art can clumuc or modify 
the embodiments without departing frc^m the scope and spirit of the present iuNcntion 



